The labeling efficiency of human telomeres is increased by double-strand PRINS.
Telomeres are composed of tandem repeated sequences, TTAGGG, that can be detected either by fluorescence in situ hybridization (FISH), more efficiently by using a peptide nucleic acid (PNA) probe, or by the primed in situ (PRINS) technique. However, the efficiency of human telomere labeling using PRINS is somewhat lower than the efficiency using PNA-FISH. To solve this problem, we developed a double-strand PRINS technique, which uses two primers, (TTAGGG)(7) and (CCCTAA)(7), to label both forward and reverse telomeric DNA strands. A total of 120 lymphocyte metaphases obtained from three normal adults were scored to evaluate the labeling efficiency based upon the telomere signal frequency present in chromatid ends and chromosome arms. As a comparison, 30 metaphases from the same three individuals were evaluated using PNA-FISH. The average labeling efficiency of PRINS was increased to a level very close to that obtained with PNA-FISH. Therefore, we demonstrated that the low labeling efficiency of human telomeres with regular PRINS was likely caused by uneven annealing of primers at the relatively short human telomere sequences, resulting in some telomere sites with very weak or absent labeling. We suggest that the present double-strand labeling protocol is critical to maximize the labeling efficiency of the human telomere sequence when using the PRINS technique.